Patients with schizophrenia often experience impairments in several cognitive domains. One domain of particular interest is pragmatics, i.e., the ability to match language to context. This study aims at (a) investigating the pragmatic abilities of Iraqi patients with schizophrenia on both the production and comprehension level; (b) identifying which Grice's (1975) maxims do those patients most frequently violate; and (c) determining which of the demographic variables (gender, education, and age) has an influence on both the production and comprehension performance and violations. To this end, thirty patients were required to orally perform six pragmatic tasks using the Assessment of Pragmatic Abilities and Cognitive Substrates (APACS) (Arcara & Bambini, 2016) . Results revealed that first, patients' performance in comprehension is worse than that in production. Secondly, the most frequently violated maxim is that of quality. Thirdly, there were statistically substantial differences among patients on the comprehension level for education and age only, whereas results of violations of Grice's maxims recorded significant differences for all the three variables. The study concluded that people with schizophrenia might suffer from pragmatic deficits, particularly on the comprehension level, and that the degree of the difficulty of the task assigned along with the three variables could play a vital role in the degree of their performance. The findings of this study may be applied to the development of effective treatment strategies in schizophrenia.
Previous research
So far, several studies have examined many aspects of language impairments experienced by people with schizophrenia. The most impaired communicative domain is pragmatics (Tényi et al., 2002; Mazza et al., 2008; & Colle et al., 2013) . Hence, pragmatic deficits, which are the focus of our study, have been extensively researched and well documented in the literature of schizophrenia (Andreasen, 1986; Covington et al., 2005; & Kayi et al., 2018) . Some of the studies focused on specific aspects of pragmatic performance, whereas other studies only included broader assessments. For instance, researchers pointed out that the performance of people with schizophrenia significantly differed from that of controls in the comprehension of indirect speech acts (Corcoran, 2003) and other figures of speech such as idioms, proverbs, and metaphors (Schettino et al., 2010 .
Arab World English Journal www.awej.org ISSN: 2229-9327 35 paranoid schizophrenic subjects and 26 healthy controls. The task was composed of four questions and four answers that violate the relation maxim. The intended meaning had to be identified by the subjects in each case. This experiment concluded that patients with schizophrenia had more errors and less ability to identify the communicative intentions behind the violations of the conversational maxims than the controls.
Another study done by Varga et al., (2014) on ten schizophrenic patients matched with 19 control subjects investigated the effect of the Intelligence Quotient (IQ) on the subjects' performance in the comprehension of nonliteral language, including metaphors (conventional and unconventional) and irony, the Gricean maxims, implicatures, and semantics. Patients with schizophrenia were of two types: a lower-IQ group and a higher-IQ group. The results affirmed that both groups experienced impairments in comprehending implicatures. However, patients with higher-IQ were able to perceive irony and conventional and unconventional metaphors, unlike patients with lower-IQ who were unable to comprehend unconventional metaphors and irony.
In the same vein, Bosia et al. (2015) applied the APACS test on 39 Italian patients with schizophrenia in comparison with matched 32 control subjects. Their study explored the pragmatic abilities of schizophrenic patients and the effect of their symptoms on performance. The results reported that the patients' performance was significantly worse than the control subjects on both the production level (in the Interview task) and the comprehension level (in the Narratives, Figurative Language 2, and Humor).
In a more recent study based on the Assessment Battery for Communication Test, Bosco et al., (2019) observed the cognitive processing of 32 schizophrenic patients with much focus on their Theory of Mind and Executive Functioning abilities. The test fell into four categories: linguistic comprehension, linguistic production, extralinguistic comprehension, and extralinguistic production. The sample had to watch a given video that contained different communicative acts expressed with true, false, and ironic intentions, and then to select one of them. The results pointed out that the patients had impairments in all tasks except for the acts expressed with sincere intentions because they were the easiest ones to recognize.
Although researchers have widely discussed this topic in the literature across different types of populations, the evidence is still sparse and unclear in the Iraqi context. Hence, the novelty of the current study lies in exploring the ability of a sample of clinically stabilized Iraqi patients with schizophrenia in comprehending and producing different types of pragmatic tasks and determining the frequency occurrence of the nonobservance of maxims detected in their speech. Such a study will hopefully fill the gap in the literature.
Research questions
This study attempts to answer the following questions: 1. Are there significant differences among Iraqi patients with schizophrenia in the production and recognition of the tasks investigated? 2. Which Gricean maxim violation occurs most often in their utterances? 3. Do the demographic variables (gender, education, and age) have a significant influence on the patients' APACS performance and violations?
Arab World English Journal www.awej.org ISSN: 2229-9327 36 Methodology Participants Thirty Iraqi patients who were diagnosed by qualified psychiatrists in Ibn-Rushd Hospital for Psychiatric Training in Baghdad Province using the criteria of the Tenth Version of International Classification of Diseases (ICD-10) (WHO, 1993) participated in this study. Even though ICD-11 was released, the hospital followed the tenth version. The patients were all submitted to antipsychotic medication for at least six months. The clinical population whose native language was Arabic consisted of 15 males and 15 females, ranging in age from 25 to 55 years (mean= 41, SD= 7.72) and fell into two categories: patients whose ages ranged from 25 to 40 years, and those whose ages ranged from 41 to 55 years, and who underwent 6-12 years of formal education categorized into primary (completed six grade school) and secondary educational level (completed high school).
Data collection
This study is a quantitative descriptive study based on collecting data. The collection process conducted by the authors was officially approved by the Ministry of Health and Environment of Iraq and supervised by the staff psychiatrists at the said hospital. We adopted the APACS test in data retrieval. After taking the patients' oral consent, we orally administrated the test to each patient in a single session of approximately 30-40 minutes. After the interview, scoring data was accurately done, and patients' responses were transcribed into Arabic (see Appendix A.) and then translated into English by the authors. Then, we analyzed the transcribed data in the light of Gricean maxims with an intense highlight on investigating patients' nonobservances of the maxims during the performance of the six tasks investigated. All statistical analyses were conducted through the Statistical Package for the Social Science (SPSS), version 23. Ten experts, including five linguists, four psychologists, and one psychiatrist, approved the content validity of the test after making some suggestions and modifications. The reliability of the test was evaluated using Cronbach's (1951) alpha, which showed a high-reliability value in all tasks (see Table 1 ). APACS is "a new tool to evaluate pragmatic abilities in clinical populations with acquired communicative deficits, ranging from schizophrenia to neurodegenerative diseases" (Arcara & Bambini, 2016, p. 1) . It can be described as a comprehensive multifunctional battery designed to detect impairments in verbal abilities that could be utilized for research and clinical purposes as well (Arcara & Bambini, 2016) . The APACS test sheds light on two essential pragmatic domains: discourse and non-literal language. It consists of a total of six tasks (see Figure 1) ; two dedicated to production (Interview and Description in the blue section) and four to comprehension (Narratives, Figurative Language 1, Humor, and Figurative Language 2 in the orange section). The time limit for each session to test each patient ranges from 30-40 minutes, depending on the patient's characteristics. The test is applied in a clinical setting; therefore, the tasks are conducted in a fixed order starting with the Interview task and ending with the Figurative Language 2 task (see Appendix B.). 
APACS Tasks'
Task 1: Interview (time limit: approximately five minutes) This task aims at assessing the patients' ability in discourse organization and conversation engagement through a semi-structured interview based on four autobiographic topics, namely family, home, work, and organization of the day. To assess these topics, we use a checklist that consists mainly of three dimensions of discourse: (1) linguistic communicative difficulties evaluated at the contextual-pragmatic level include: (a) speech (e.g., coprolalia, repetition, incomplete utterances, and echolalia); (b) informativeness (e.g., difficulty in answering yes/no questions, over/under-informativeness, and loss of verbal initiative); and (c) information flow (e.g., misuse of cohesive ties, missing referents, wrong order of elements, and abrupt topic shift).
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(2) Paralinguistic communicative difficulties which include altered speech speed, impaired intonation, loss of eye-contact, fixed facial expression, and abuse of gesture.
(3) Other communicative difficulties contain errors in grammar, errors in vocabulary, semantic paraphasia, phonemic paraphasia, and circumlocution. The frequency of each type of communicative difficulty is annotated (always/sometimes/never) and then transformed into scores of (0/1/2) depending on the frequency of each communicative difficulty, i.e., a score 0 when there is no occurrence of the communicative difficulty, a score one when it occurs once or twice, and a score two when it occurs three or more times. (Maximal score: 44).
Task 2: Description (time limit: approximately five minutes) This task aims at assessing the patients' ability to produce and shar information on everyday life situations through a traditional picture description task considered in pragmatic perception. Ten pictures (retrieved from Matti, 2018) of daily life (e.g., a man riding a bicycle in the street) are presented one by one to each patient to describe and to recognize the main items that feature the scene, notably: agent(s), location, and the activity of agent(s). Each item in each picture receives either 0 or one. A score 0 is assigned when the item is missed, misidentified, or described by using gestures only. A score one is assigned when the patient identifies the element correctly. A further score one is assigned for each picture when the patient mentions the items without productive mistakes similar to those considered in the Interview task, but if there are production errors and when the responses are unintelligible, or when the patient uses gestures only, the patient receives 0. (Maximal score: 40).
Task 3: Narratives (time limit: approximately 10 minutes) This task aims at assessing the patients' ability to apprehend the significant discoursal elements of a narrative text. Six stories composed of 4-8 sentences each and taken from real Arabic newspapers (Al-Sabah Newspaper, 2018) are read at a regular rate to each patient. Then s/he is required to (a) give the global topic of the story, i.e., what the story is talking about which scored 0, one, or two depending on the patients' accurate responses. A score 0 is assigned when the patient misidentifies the topic of the story, when s/he gives only one element of the story, or when s/he is unable to summarize the text. A score one is assigned when the patient provides the topic with slight errors, when s/he is partially able to summarize the content of the story, or when s/he gives the topic with lexical errors that provide a partial understanding instead of an accurate understanding. A score two is assigned when the patient identifies the topic correctly, even when there are slight errors. (b) Answer two yes/no specific questions on some aspects of the story, whether main, detailed, stated, or implied (Ferstl et al., 2005) . A score one is assigned when the answer is correct and 0 when it is incorrect, when the patient does not remember, or when the question is left unanswered. (c) Explain two given non-literal expressions in the story. A score 0 is assigned when the patient provides literal explanations or paraphrases, or when s/he does not know how to explain them. In the case of an incomplete answer, the patient receives one, whereas, in the case of explaining the figurative expression correctly, s/he receives two. (Maximal score: 48.)
Task 4: Figurative Language 1 (time limit: approximately eight minutes)
This task aims at assessing the patients' ability to infer nonliteral meaning through multiple-choice questions. We provide each patient with 15 items (five highly familiar idioms, five novel metaphors, and five common proverbs) used in contextualized sentences taken from available (Attia, 2004) . For each sentence, we provide three possible (correct figurative, incorrect literal, and unrelated) interpretations. Each item is scored either 0 or one according to the accuracy of interpretation. Thus, responses are rated one when the patient selects the correct figurative explanation, and 0 when choosing the incorrect or unrelated interpretation, or when not responding at all. (Maximal score: 15).
Task 5: Humor (time limit: approximately five minutes) This task aims at assessing the patients' ability to comprehend verbal jokes through multiple-choice questions. We provide each patient with seven brief humorous stories taken from Fearman (2014). Then, we provide three choices (correct funny, incorrect unfunny straightforward, and incorrect unrelated ending) to complete the end of each joke, and the patient should select the correct funny one. Each item receives either one when the patient chooses the correct funny punchline or 0 when s/he selects the unrelated or unfunny response or when s/he does not respond at all. (Maximal score: 7).
Task 6: Figurative Language 2 (time limit: approximately seven minutes) This task aims at assessing the patients' ability to infer the nonliteral meanings of some figurative expressions by explaining them verbally. We provide each patient with fifteen items (five highly familiar idioms, five novel metaphors, and five common proverbs) retrieved from available databases (Attia, 2004) . Then, we ask him/her to explain the meaning of each. Responses receive two when the patient provides a good explanation of the figurative expression, one in the case of providing an incomplete answer, and 0 when the patient only paraphrases the figurative expression, provides a literal or unrelated explanation, or does not respond at all. (Maximal score: 30).
Data analysis
The patients' general performance and the differences between those who got high scores and those who got low scores in both the production and comprehension of APACS pragmatic tasks irrespective of the three variables were calculated using (mean ± SD). To show differences among patients' performance concerning the three variables, we used the t-test method (Munro, 2005) . To investigate differences among patients' violations of Grice's conversational maxims during the performance of each APACS task concerning the three variables, their frequencies, percents, and their totals were statistically calculated.
Results
The patients' general performance in APACS tasks regardless of the three variables was calculated using (mean ± SD). This method showed that patients' performance in comprehension (mean= 57.60) was worse than that in production (72.73). Significant differences were also recorded only at the comprehension level by patients who got low scores (percent= 20), as reported in Table 2 .
The results of patients' performance in APACS concerning the three variables were calculated by the t-test method (t= 2.05, 28 df [degree of freedom], p= 0.05). This method showed statistically significant differences in all the variables (gender: males/females, education: primary school/ high school education, and age: (25-40/41-55) (see Table 3 ). The gender variable recorded insignificant differences; all of the values of the six tasks were less than the t-value (2.05) (see Figure 3 ). The age variable (41-55) recorded a significant difference in the Figurative Language 1 task (t= -2.18, p= 0.04) (see Figure 4 ).
Concerning patients' violations of Grice's maxims during the performance of each APACS task, frequencies, percents, and their totals were calculated statistically (see Table 4 ). The most violated maxims were those of quality (38.9), and relation (30.3), followed by the maxim of quantity (24.7), while the less violated maxim was that of manner (6.1). Note that the Humor task recorded zero violations of the maxim of manner. The tasks that recorded violations were ranked as follows: Narratives (quality, quantity, and relation), Figurative Language 1 (quality, and relation), Humor (quality), Interview (quantity), and Figurative Language 2 (quality, quantity, and relation). The category that recorded the highest violations was those patients who had primary school education (55.9), followed by the category of males (53.2), and then the category of age 25-40 (50.6), as reported in Table 5 . Calculating the means of the patients' responses revealed no significant differences between males and females. Calculating the means of the patients' responses showed significant differences between primary and secondary education. Calculating the means of the patients' responses revealed significant differences between patients whose ages range from (25-40 years) and those whose ages range from (41-55 years). 
Discussion
Research Question 1: Are there significant differences among Iraqi patients with schizophrenia in the production and recognition of the tasks investigated?
Investigating the production and comprehension of patients' performance in the APACS test regardless of demographic variables indicated that while there were significant differences in patients' comprehension of the pragmatic tasks investigated, the study found no significant differences in their production. That is to say, patients' performance in comprehension was significantly worse than that in production, and patients who got high scores outperformed those who got low scores. These results go in line with the study of Marini et al., (2008) , which pointed out that patients' macro-linguistic processing is more impaired than their micro-linguistic processing.
Research Question 2: Which Gricean maxim violation occurs most often in their utterances?
A pragmatic analysis of patients' responses that violate Grice's maxims pertaining to the three variables considered revealed that the violations were ranked as follows: (a) the quality violation, the highest violated maxim, occurred by making literal, false, and miscomprehended interpretations; (b) the relation violation occurred by providing unrelated and incoherent utterances; (c) the quantity violation occurred by either being over or under informative; and (d) the manner violation, the less violated maxim, occurred by being unclear and verbose. However, these results contrast with Jati et al.,'s (2017) in the range of violation in which they found that the most violated maxim is that of relation and not quality.
The tasks that recorded most violations were Narratives since they included Arabic examples with different connotations, a case which required focus thinking, concentration, and a good memory on the part of the patient, followed by Figurative Language 2, and Figurative Language 1, and both of which required abstract thinking and general knowledge that patients lacked. The category that profoundly violated maxims was patients who had primary school education, which indicates the importance of education in following and understanding the maxims that reflect fluent communication. The results support those of Corcoran and Frith (1996) , which pointed out that patients with schizophrenia violated all of the maxims due to different types of impairments.
Furthermore, data analysis based on Grice's four maxims demonstrated that the maxims were not only violated by selecting the wrong choice, but also by keeping silent, or by providing false or unrelated types of information. Such kinds of violations indicated that patients failed to recognize the required question. Here are some extracts taken from the interviews between the interviewer and patients to identify the patients' nonobservances of the maxims in each task: In describing picture 3 (a photographer holding his camera and shooting a photo), patient 15 violated the maxim of manner by being completely ambiguous, suggesting that the photographer was not taking a typical shot and that he was like (them) watching others. He spoke as though the hearer had known who he was talking about, and instead of saying that this guy was shooting a regular photo, he accused him of watching people Interviewer: I will read the following story and ask you some questions, for example, suggest a title for the story, explain some of the words and so one, so you need to focus on and listen carefully to what I will read: Baghdad is known for its big clocks with high towers that are parallel to the lighthouses in the Ottoman reign. Al-Qishla is one of the archaeological clocks whose history is associated with the military barrack and the Sarai Government Building. It is still standing and present before our eyes up to now. ‫ال‬ ‫محاورة‬ : ‫إ‬ . ‫لةقص‬ ‫عنوانا‬ ‫ذرح‬ ‫مريض‬ 9 ‫ساعا‬ : . Interviewer: Suggest a title for the story. Patient 9: Clocks Patient 9 violated the maxim of quantity because the title he provided was less informative than was required, yet, adding some information like "Baghdad's Clocks" would make it a more suitable title.
‫ال‬ Interviewer: What does 'the history of the clock is associated with the military barrack' mean? Patient 9: It became together. Instead of explaining the expression figuratively, patient 9 violated the maxim of manner by making an obscure utterance. He was about to understand the intended meaning, or he partially understood it. Yet, he could not explain it in a correct grammatical way, i.e., using "they" instead of "it." The focus here is indeed on comprehension more than on grammar. Still, such a grammatical mistake reflected the patient's misunderstanding and consequently caused a misunderstanding on the part of the listener. Patient 4: She is malicious…she makes him drink pills and irritates him and makes him angry, and curses, and witchery and conjuration… [It was not Solomon who disbelieved, but the devils disbelieved]… he fulfilled his promise, but she is malicious and did not fulfill her promise.
Instead of completing the joke's punchline (choice no. a), patient 4 violated the maxim of relation not by selecting the unrelated option at all, but by talking seriously and angrily about an irrelevant and incoherent topic which talked about a teacher who practiced witchery and forced others to take medication. It was much far away from the joke and the choices he was required to make. Interviewer: Explain the following idiom figuratively, not literally:
The lion's share.
Patient 11: A gazelle
Patient 11 and some other patients responded in the same way by saying that the lion's share was a gazelle, which denoted its literal meaning, thereby violating the maxim of quality that reflected their inability to recognize the figurative sense of this utterance. Examining patients' performance in APACS regarding the demographic variables indicated that while there were no significant gender-related differences among patients, the study found statistically significant differences concerning education and age. However, such significant differences in the tasks performed can be ranked as follows: Figurative Language 2, Narratives, and Figurative Language 1. That included patients who had a secondary education level and those whose ages ranged from 41 to 55 years, which demonstrated that, unlike gender, education and age play vital roles in patients' mental understanding. These results are consistent with the study of Bosia et al. (2015) , which revealed that patients' performance is much more affected by education and age rather than by gender.
All in all, the findings indicate that there is a correlation between the results of the APACS test and the violations of the maxims. The same categories made significant differences in APACS performance and violations. The only difference is that males most likely fail to observe Grice's maxims in comparison with females, while in APACS, gender recorded insignificant performance. The findings also reveal that patients suffer from a prominent impaired comprehension in comparison with their production, specifically in comprehending figurative language, the hidden or implied meaning, which even the Narratives task required. Besides, the hardest the task is, the highest the maxims might occur; i.e., patients seem to be unable to follow the maxims or even recognize that they are violated in humor or figurative language. Thus, they do not have the skill nor the mental consciousness that helps them to make a fluent comprehensible speech. Moreover, most patients in most tasks respond according to their understanding and to what they have in their mind, not according to the presented question or the context in which they occur.
Conclusion
Investigating the pragmatic performance of a sample of Iraqi Patients diagnosed with schizophrenia based on the APACS pragmatic tasks revealed their impaired performance in all tasks along with violations of Gricean maxims, albeit to varying degrees. As far as the production and comprehension performance is concerned, the results concluded that the patients' performance in comprehension tasks was significantly worse than that in production and that variables of education and age in contrast to gender positively affected their degree of performance. That is to say, the higher a patient's education level is and being older, the better his/her comprehension performance would be, and the fewer violations might occur, and vice versa.
Finally, despite its limits, the findings of this study have several implications in that they might help linguists, clinicians, and psychologists to work together to improve their understanding of the types of pragmatic abilities and their breakdowns. They can also contribute to the development of rehabilitation strategies and programs in schizophrenia that might enhance patients' communicative performance. Hence, conducting further research on this topic from other perspectives can be recommended. 
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Task 3: Narratives 1. The Parliamentary Legal Committee confirmed that it is about to pass a law under which each family can get a residential plot of land. It stated that this step differs from the residency initiative lately suggested by Prime Minister Adil Abdul-Mahdi. The Committee also drew attention that this law would see the light before the end of the current legislative term. One of the members of the Legal Committee . . . mentioned that "this suggestion would solve many residential and social problems, and it would be valid before the end of this term." Score a. Suggest a title for the story. b. Is the law of granting land plots ratified? c. Is this law similar to the suggestion of the residency initiative announced by the Prime Minister? d. What does the sentence 'the Committee drew attention' mean? e. What does the sentence 'the law would see the light' mean? 2. Although the General Directorate of Traffic and the offices concerned made specific procedures such as opening closed streets, and forwarding and delaying the working hours in some offices,
